Summary: We investigated the morphology of the non-perforating cervical cutaneous branch in the lateral cervical triangle using 65 (130 sides) donated cadavers. We found the branch in 104 of the entire 130 sides (80.0%). In the majority (72.1%), the cutanous branch did not cross the clavicle or acromion but supplied the dorsolateral cervical area. The branch was originated from the superficial cervical artery close to the posterior belly of the omohyoideus muscle and immediately lateral to the external jugular vein. The comitant vein, if present, drained into the external jugular vein.
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Our observations and measurements (length and diameter) suggested that the non-perforating cutaneous branch is useful for a pedicle of the dorsolateral cervical flap in Japanese people. However, detailed morphologies differ from the previous studies published in western countries.
The supraclavicular artery is well known in the field of plastic and reconstructive surgery (Pallua et al. , 1997; Cormack and Lamberty, 1994; Lamberty and Cormack, 1983; Lamberty, 1979) , although it is not described in general anatomical textbooks (Williams, 1995) . Notably, however, the famous Toldt'-anatomical atlas (Toldt, 1903) illustrates the typical location of this artery although it is given a different nomenclature, the superficial cervical artery (Arteria cervicalis superficialis). According to the atlas, the artery originated from the thyrocervical trunk, running in a lateral and inferior direction, entering the subcutaneous tissue in the lateral cervical triangle (the muscle gap between the trapezius and sternocleidomastoideus muscles) without perforating those muscles and supplies the skin covering the ventral half of the deltoideus muscle (Fig. 1) . Thus, the artery is not the so-called "perforator". However, these illustrations also show that the descending scapular artery arises from the axillary artery and penetrates the brachial plexus. In the present study, we aimed to investigate the morphology of the cervical non-perforating cutaneous branch that emerges in the subcutaneous tissue at the lateral cervical triangle. Recently, Pallua et al. (2000) described the anatomy of the cutanous arterial branch based on a fresh cadaver injection study. However, its mother artery remains to be elucidated since the researchers used a comprehensive but unclear nomenclature, i.e., "the transverse cervical artery" (see below). Moreover, based upon our impressions gained during the dissection module of our medical and dental education, we suspect that the supraclavicular artery is much less evident in Japanese people than in Caucasions. Although, Hyakusoku et al. (1990) previously described the cutaneous branch of the transverse cervical artery in Japanese people (they referred to the cutanoeous branch as "the superficial cervical artery"), we consider that their results might be include perforators through the trapezius muscle (particularly, a perforating cutaneous artery running between the rhomboideus major and minor muscles). From the period of Toldt to the present day, there have been numerous reports and discussions about variations of the potential mother artery of the cervical non-perforating cutaneous branch (Adachi, 1928; Cormack and Lamberty, 1994; Kodama, 2000) . In particular, Kodama (2000) criticized the nomenclature of the "transverse cervical artery" as unclear definition. Therefore, we have used the following terms in the present study: "the superficial cervical artery" (i.e., the artery crossing the ventral surface of the scalenus anterior muscle, running laterally and supplying the trapezius muscle); "the descending scapular artery" (i.e., the artery running downward along the scapular insertion of the rhomboideus muscle irrespective of the origin and course); and "the suprascapular artery" (the artery reaching the suprascapular notch irrespective of the origin). However, in this study, we have excluded from our measurements when present a non-perforating cutaneous branch of the thoracoacromial artery that appears in the deltopectoral sulcus.
Materials and Methods
We dissected the lateral cervical area using the naked eye to investigate the morphology of the non-perforating cutaneous arterial branch in 130 sides of 65 formaline-fixed cadavers (35 males and 30 females; age range 55-96 years; mean age 72.5 years), which were donated to Sapporo Medical University or Health Science University of Hokkaido for medical or dental education and research. The cadaves did not include those in which the branch was difficult to find due to specific cadaveric conditions such as iatrogenic bleeding at the site or due to tumor metastasis to the inferior deep cervical nodes.
Results
In the lateral cervical triangle, the non-perforating cutaneous arterial branch was found in 104 of the 130 sides of 55 cadavers (80.0%). Either one or two branches were present in each side. However, when two branches were present, they usually originated from a common trunk. The remaining 26 sides included those that had a fine cutaneous branch (less than about 0.3 mm in diameter) as well as those in which the descending scapular artery ran through the brachial plexus and gave off branches of the trapezius muscle.
We classified the cervical cutaneous arterial branch into 6 types (Types a-f) according to its course and territory (Fig. 2 , Table 1 ). Notably, the cutanous branch did not cross and run over the clavicle or acromion in more than half of the specimens (72.1`)/0 in 104 sides with the cutaneous branch), although this figure includes 4 combined cases in which 2 branches were present both above and below the acromion. Thus, in the majority of cases, the cutaneous branch supplied the dorsolateral territory (located superior and dorsal to the acromion). Conversely, the typical "supraclavicular artery", a branch crossing over the clavicle such as Toldt described, was limited to 31.5% of the total 130 sides examined. When the territory was evaluated according to whether it was located dorsal to the acromion or not, the dorsolateral territory occupied majority, while the ventrolateral territory was uncommon (Table 1) .
The diameter of the cutanous arterial branch usually ranged from 1.1-1.5 mm at its origin (50.0%) and 0.5-1.0 mm at its entrance into the subcutaneous tissue (58.7%) ( Table 2) . Notably, the thicker branches over 1.0 mm in diameter were found at almost equal incidence in Types b, c, d and e. Therefore, the arterial branch crossing the clavicle (Types b and c) tended to be thicker than those running above the clavicle or acromion (Types d and e) since the former was fewer in Table 1 ).
number. The cutanous branch ranged in length from 10-70 mm from its origin to its entrance into the subcutaneous tissue (Table 3) . In Types a, b and c, the cutaneous branch generally showed a relatively short course toward the subcutanous tissue. In Types a and b, the cervical cutaneous branch often issued fine supplying branch to the clavicular insertion of the sternocleidomastoideus muscle. In the majority of cases with the exception of Type a and a few of Type b cases, the cervical cutaneous arterial branch entered the subcutaneous tissue lateral to the external jugular vein and/or external jugular-cephalic venous axis (Fig. 3) . In Types a and b, the cutaneous branch turned its course to the medial side at the crossing of the venous axis.
Since the trapezius and sternocleidomastoideus Length of the cutaneous arterial branch from its origin to the entrance into the subcutaneous tissue. vical cutanous branch, when it was originated at the lateral cervical triangle (the origin: see below), never penetrated the trapezius muscle with the exception of its tendineous arch for the clavicular insertion. When the tendineous arch was present and if the cutanous arterial branch crossed the clavicle, the branch ran through a foramen surrounded by the arch and clavicle. This morphology was the same as that of the supraclavicular nerve and/or cephalic vein running over the clavicle. In Types a and b, the cutaneous branch sometimes issued a thin branch supplying the sternocleidomastoideus muscle.
The cervical cutaneous arterial branch originated from the superficial cervical artery usually at a point immediately above and lateral to the upper end of the posterior belly of the omohyoideus muscle (Fig. 3 ). However, a medial origin (medial to the muscle) was sometimes observed. The topographical relationship between the arterial origin and the external jugular vein varied in specimens: often medial to the vein but sometimes immediately deep or lateral to the vein (Fig. 3) . The origin was located at the ventral aspect or, the superior or inferior margin of the mother artery. The distance along the mother artery from the lateral margin of the scalenus anterior muscle to the origin of the cutanous branch ranged from 10-55 mm (Table 3) . This distance did not depend on the type of the cutanous branch, since a short mother artery of less than 20 mm (a cutaneous branch of medial origin) was often observed even in the non-crossing types (Types d, e and f) .
Notably, the suprascapular artery, even if it originated from the superficial cervical artery, never issued the non-perforating, cervical cutanous branch although the origin of the cutanous branch was sometimes close to the origin of the suprascapular artery (Fig. 4) . The descending scapular artery also did not give off the cervical cutanous branch irrespective of whether the artery showed a course penetrating through the brachial plexus. However, the perforating cutanous branch (the branch running through the trapezius muscle) of these arteries was not examined in the present study.
In Types b, c and d, the cervical cutaneous arterial branch often accompanied a branch of the supraclavicular nerve along its subcutanous course. However, when the arterial branch crossed the su-praclavicular nerves, the artery was usually located deep to the nerves (Fig. 3) . In Types e and f (Fig.  3c) , the cutaneous artery ran close to and crossed the accessorius nerve at the ventral margin of the trapezius muscle.
The superficial cervical artery accompanied its comitant vein along its peripheral course deep to the trapezius muscle. In contrast to the deep vascular arrangement, however, at and around the origin of the cutaneous branch, the superficial cervical artery usually did not accompany the "deep comitant" vein since, lateral to the origin, the major part of the comitant venous flow from the more peripheral region had already drained into the subclavian vein with or without joining the external jugular and/or cephalic veins (Figs. 3 and 4) . The cutaneous vein running along or near the cutaneous arterial branch consistently drained into the external jugular-cephalic venous axis. Even when another venous flow joined the deep vein (the thin comitant vein of the superficial cervical artery), it was much thinner than the superficial vein. Overall, there were two venous systems observed: superficial veins running superficial to the supraclavicular nerves and deep veins accompanying the peripheral portion of the superficial cervical artery.
Discussion
The anatomy of arteries in the lateral cervical triangle has been extensively investigated and always noted and examined in the dissection practice for medical students. However, despite the fact that it represents usual morphology, anatomists have not focused their attention on the cutanous arterial branch in the region. Notably, in our results, the mother artery of the cutaneous branch was consistently believed to be the superficial cervical artery (or the superficial branch of the transverse cervical artery). Moreover, irrespective of the lengths of the mother artery and cutanous branch, and irrespective of the course and territory (referred to as Types in the present study), the origin of the non-perforating cutaneous branch tended to be restricted to a small area close to the external jugular vein and the posterior belly of the omohyoideus muscle. We hypothesized that, in the limited area available for the origin, the pretracheal and superficial laminae of the deep cervical fascia were fused and the fascial fusion provided a vascular route from the deep layer to the subcutaneous layer.
The present results revealed that the nonperforating, cervical cutaneous arterial branch was usually found in Japanese people, but that the typical "supraclavicular artery" such as Toldt described was limited in incidence. In contrast to the previous studies in which researchers might not suspect the existence of the typical arterial branch, we believe that the present study is the first to elucidate the actual morphology (see Introduction). According to the thickness and length, the cutaneous branch often appeared to be available for a pedicle of the skin flap of the lateral cervical region. However, a flap design restricted in the dorsolateral cervical region appeared more suitable than the ventrolateral one due to the usual course and territory of the arterial branch. The cutaneous branch almost always entered the subcutaneous tissue lateral to the external jugular vein and/or external jugular-cephalic venous axis. This seemed to be an useful information for surgery because the vein is a good landmark. Moreover, the comitant vein, if present, also drained into those superficial venous systems. Therefore, we suggest that the external jugular vein is not simply cut and ligated during surgery involving the skin flap, but rather it should be skillfully incorporated into the flap to preserve satisfactory venous drainage.
